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CONVERSION FACTORS

For use of readers who prefer to use metric (International System)
units, conversion factors for inch-pound units used in this report are
listed below:

Length
Multiply inch—pound unit by i To obtain
foot (ft) 0.3048 i meter (m)
mile (mi) 1.609 kilometer (km)
Flow
cubic foot per second 0.02832 | cubic meter per second
(£t3/s) ‘ (m3/s)
gallon per minute (gal/min) 0.0630 liter per second (L/s)
million gallon per day 0.0438 cubic meter per second
(Mgal/d) (m3/s)
million gallon per day 1,460 cubic meter per day
per square mile per ngare kilometer
[(Mgal/d)/mi2] [(m3/s)/km?4]
Temperature
degrees Celsius (°C) °F = 9/5°C + B2 degrees Fahrenheit
Sea level: 1In this report "sea level"” refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a

general adjustment of the first—order level nets of both the United
States and Canada, formerly called "Mean Sea Level of 1929."
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GEOHYDROLOGY AND SUSCEPTIBILITY OF COLDWATER SPRING
AND JACKSONVILLE FAULT AREAS TO SURFACE CONTAMINATION
IN CALHOUN COUNTY, ALABAMA

by John C. Scott, Wiley F. Harris, and Riley H. Cobb

ABSTRACT

Coldwater Spring is the primary source of water supply for the city of
Anniston, Fort McClellan, Anniston Ordinance Depot, and several smaller towns
and suburban areas in the Anniston area, Calhoun County, Alabama. The total
estimated population served by the spring is about 70,000. The spring is one
of the largest in Alabama, having an average discharge of 31.2 million galldns
per day.

The Coldwater Spring aquifer system consists of fractured limestone,
dolomite, and quartzite of Cambrian and Ordovician ages. Some shale and clay
units probably separate the water-bearing units in some areas. These rocks
have been complexly folded and faulted to the extent that all the aquifers in
the recharge area of Coldwater Spring probably are interconnected
hydraulically.

The potentiometric surface map of the study area indicates that the
recharge area for the aquifer system that supplies Coldwater Spring consists
of about 23 square miles, however, unit recharge values of over 20 inches per
year appear to be unrealistic. Base-flow (dry-weather) data for streams
indicate that a recharge area of about 90 square miles is needed to support
the average discharge of 31.2 million gallons per day for the spring.
Additional recharge may be derived from outside the recharge area delineated
from the potentiometric map because the limited number and shallow depth of
most wells may not accurately define the potentiometric surface. Movement of
ground water to the spring may be occurring along the Jacksonville Fault but
cannot be defined because of the limitations of the available data.

On the basis of a recharge area of 90 square miles, ground water protec-
tion measures should be extended from Coldwater Spring northeastward to the
town of Jacksonville. Other springs used for public supply in this area also
would benefit from the protection measures.

The parts of the recharge area that are most susceptible to contamination
from the surface are the flat to gently rolling terrains underlain by lime-~
stone, dolomite, and quartzite. A mantle of residuum has developed on the
carbonate rocks. The residuum is moderately to highly permeable, and is a
primary avenue of recharge to the aquifer system. About three~fourths of the
recharge area depicted by the potentiometric map appears to be susceptible to
contamination from the surface.



INTRODUCTION

Coldwater Spring is the primary source of water supply for the city of
Anniston, Fort McClellan, Anniston Ordinance Depot, and several smaller towns
and suburban areas in the Anniston area, Calhoun County, Alabama (plate 1).
The total estimated population served by the spring is about 70,000. The
spring is one of the largest in Alabama, having an average discharge of
31.2 Mgal/d (million gallons per day).

The Alabama Department of Environmental Management (ADEM) is developing
a comprehensive ground-water protection program 1in response to the U.S.
Environmental Protection Agency's (EPA) Ground-Water Protection Strategy. As
a part of this strategy, ADEM will formulate | plans to protect all "Class I and
II" aquifers and recharge areas in Alabama "Class I and II" aquifers, as
defined by EPA, are special ground-water reservoirs that are highly vulnerable
to contamination and are irreplaceable in that no reasonable alternate source
of drinking water is available to substantial populations or the aquifer
provides base flow for a particularly sensitive ecological system (U.S.
Environmental Protection Agency, 1984). Protection of the aquifers will begin
by ADEM encouraging local zoning actions and more stringent regulation of
activities occurring in "Class I and II" aquifer recharge areas.

The aquifer that supplies Coldwater Spring has been designated a "Class
I" aquifer by EPA. Information on the geohydrology and recharge area of the
Coldwater Spring aquifer system is required for ADEM to intelligently evaluate
the effect of regulations and to develop a ground-water protection strategy.
The U.S. Geological Survey has been requested|by ADEM to delineate and describe
the aquifer system that supplies Coldwater Spring.

Location and Extent of the Area.

The Coldwater Spring aquifer system is in eastern Calhoun County (fig. 1).
The area studied to determine the extent of the spring system extends from the
southern boundary of the county, northward and northeastward through Anniston
and Jacksonville to Piedmont, and includes most of central and eastern Calhoun
County. The extent of the study area is sho on plate 1.

!
Purpose and Scope
\

The purpose. of this report is to describe the geohydrology of the
Coldwater Spring and Jacksonville Fault areas, to delineate the recharge area
for Coldwater Spring, and to delineate parts of the recharge area that are
susceptible to contamination from the surface. Reports on the geohydrology
of Calhoun County provided about 50 percent| of the data needed to evaluate
the aquifer system. Additional data were c¢llected for about 140 wells and
springs in selected areas of Calhoun County4 ‘Water-level data were used to
construct a potentiometric map, from which 3an attempt was made to delineate
the approximate boundary of the aquifer flow system.


































depressions on the land surface are common in this area. Because of the thick
residual mantle, the numerous sinkholes, and the cavernous carbonate rock
beneath the residuum, this area also is highly susceptible to contamination.

As previously discussed, the recharge area defined from the potentio-
metric surface for the Coldwater Spring aquifer system shown on plate 1 is not
large enough to sustain the discharge of Coldwater Spring. A large amount of
recharge probably moves parallel to the Jacksonville Fault to the spring from
the Anniston-Fort McClellan area and some recharge may originate from the
Jacksonville area. The more-permeable parts of this additional area are shown
as being potentially susceptible to contamination because recharge in this
area may discharge at Coldwater Spring (fig. 3). The more-permeable part of
the delineated recharge area should be regarded as potentially susceptible to
contamination because of its proximity to the spring.

NEED FOR ADDITIONAL STUDIES

To provide conservative coverage for the protection of Coldwater Spring,
it would be desirable for an area of approximately 90 mi2 to be included as
being in its recharge area. ° Ground-water protection measures could be
extended from Coldwater Spring to the town of Jacksonville. Other springs
used for public water supply in this area also would benefit from the protec-
tion measures.

The discrepancy between the streamflow analysis and potentiometric surface
in defining the recharge area for Coldwater Spring could be that most wells
used in mapping the potentiometric surface were less than 200 feet deep. The
potentiometric surface probably depicts a "shallow” flow system that provides
some water to Coldwater Spring but does not provide the total flow. However,
the funds needed to attempt a drilling program to define the total flow system
would be excessive owing to the complex geologic setting when anisotropic
conditions are present. Chemical analyses of the springs in the area could
provide relatively inexpensive methods of determining whether all the springs
in the area derived water from the same source or whether the smaller springs
have a different chemical character that indicate a different source of water.
Alkalinities of the water can indicate relative residence time in the aquifers.
Isotopic analyses can date water, thereby giving actual residence times that
can be compared with flow paths determined from drainage areas. These methods
would help determine whether Coldwater Spring was unique in its chemical
character, and would give an indication of another deep or remote source of
recharge.
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SUMMARY AND CONCLUSIONS

The Coldwater Spring aquifer system consists of Cambrian and Ordovician
limestone and dolomite, and Cambrian quartzite. Folding and faulting in the
area has resulted in a geologically complex aquifer system. Available geologic
and hydrologic data indicate that all the jaquifers in the recharge area for
Coldwater Spring may be hydraulically interconnected.

The potentiometric surface map of the study area indicates that the
recharge area for the aquifer system that supplies Coldwater Spring consists
of about 23 miz; however, unit recharge values of over 20 inches per year
appear to be unrealistic. Base-flow (dry-weather) data for streams indicate
that a recharge area of about 90 mi2 is needed to support the average
discharge of 31.2 Mgal/d for the spring. ditional recharge may be derived
from outside the recharge area delineated from the potentiometric map because
the limited number and shallow depth of most wells may not define the total
flow to the spring. Movement of ground water to the spring may be occurring
along the Jacksonville Fault, but cannot be |defined because of the limitationms
of the available data.

The areas within the recharge area of Coldwater Spring that are most
susceptible to contamination from the surface include flat to gently-rolling
terrains underlain by cavernous limestone and dolomite, and fractured quart-
zite. A mantle of unconsolidated residuum has developed on the carbonate
rocks. The residuum is moderately to highly permeable, and is an avenue af
recharge to the aquifer system.
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